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THE HENRY R. CARTER MEMORIAL LABORATORY
A New Laboratory Dedicated to the Study of Malaria Control

On February 8, 1938, the Henry R. Carter Memorial Laboratory of
the United States Public Health Service, at Savannah, Ga., was
formally dedicated. It is the purpose to study there the various
problems of malaria control, with special attention to the develop-
ment of new methods and the improvement of old methods with
reference to efficacy and economies. This work is being conducted
under the supervision of the Office of Malaria Investigations, a
subdivision of the Division of Infectious Diseases of the National
Institute of Health, and is under the direction of Senior Surg.
L. L. Williams, Jr. -

Many observations have been made which indicate the possibility
of controlling malaria or preventing the production of the mosquito
vector of the disease by means of some method other than mechanical.
The Public Health Service therefore decided to make an intensive
search for a natural or biological method of controlling production
of the malaria-carrying mosquito. During the malaria investigations,
stations and laboratories were established at Memphis, Tenn.;
Columbia, S. C.; Jacksonville and Miami, Fla.; Washington, D. C.;
and Panama, Canal Zone. None of these stations, however, were
well suited for detailed biological researches. As the region around
Savannah, Ga., offered exceptional opportunities for studying the
mosquito in question under many different breeding conditions, a
laboratory unit was set up there in 1937. Senior Surg. Thomas H. D.
Griffitts was placed in immediate charge of the laboratory and was
given a staff of two entomologists, a limnologist, a physicist, and a
medical officer. Dr. Griffitts operated this laboratory in temporary
quarters until the city of Savannah provided a new laboratory, the
one which has just been dedicated. It is hoped that, through the
studies conducted there, refinements of old methods will be developed
and new and cheaper methods for the control of malaria may be
discovered. - '

The adequacy of draining malaria mosquito breeding places has been
well established and the utility of larvicides, such as paris green, light
oils, and pyrethrum extract, in killing mosquito larvae has been
demonstrated. - These measures, however, entail certain expenses
which are prohibitive for protection of small groups of people living
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olose to large breeding areas. Therefore, for many years malariologists
have been searching for easier and cheaper methods of controlling the
disease or of controlling production of the mosquito which transmits
it, the Anopheles, especially the quadrimaculatus in the South. Some
of the measures suggested have been partially successful; none of them
entirely so. Top minnows eat mosquito larvae, but they cannot be
depended upon to control mosquito production unless aided by
expensive clea.rmg operations. Wholesale drug administration to the
population is successful only in controlling clinical attacks of the
disease and does not affect the infection rate nor prevent chronic
malaria. Screening is effective only for people who stay behind screens
all night, and every night.

At the Henry R. Carter Memorial Laboratory, studies are under way
to determine the physical and entomological requirements for mosquito
production. The physical characters (soil, light and shade, tempera-
ture, and similar conditions) are analyzed, and the effect of each is
tested ; larvae food is identified, and food requirements are determined;
eggs and their hatching are investigated; and an insectory is operated
to supply large numbers of insects to be used in conducting the
numerous experiments. In addition, the local prevalence of malaria
is closely watched, and certain sections will be used to test the efficacy
of drugs suggested as likely to have value in the prophylaxis against
the disease. It is the aim of the laboratory to secure malaria control,
or mosquito control, at the lowest cost and, if possible, by biological
rather than engineering methods.

It is fitting that this laboratory, devoted to the study of malaria
control, should bear the name of and honor the late Dr. Henry R.
Carter, Assistant Surgeon General of the Public Health Service, who
conducted with conspicuous success the first campaign for the control
of malaria attempted in this country. He was one of the first investi-
gators to call attention to the effect of impounded waters on the
prevalence of malaria; and during the World War he was in charge of
the control of malaria in the extra-cantonment areas of the camps east
of the Rocky Mountains. .

Great as they were, Dr. Carter’s contributions to malariology were
equalled by his work in other fields of public health. In 1900-1901,
in a brilliant epidemiological study, he discovered the extrinsic incu-
bation of yellow fever, which, alone, would accord him a high place
among investigators, while his institution of precautions for vessels
at ports of departure has been described as the greatest advance in
maritime quarantine since the method of maritime quara.ntme was
established by the Venetians.

Dr. Carter was well qualified by education and innate ability for
the study of tropical diseases. He was graduated at the University
of Virginia as a civil engineer, with special work in chemistry and
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mathematics, and later graduated in medicine at the University of
Maryland. He was born in Virginia on August 25, 1852, and died in
Washington, D. C., on September 14, 1925. He was in active service
in the Public Health Service for more than 40 years—from 1879 until
he was placed on waiting orders in 1920.

PREVALENCE OF TRICHINOSIS IN THE UNITED STATES

By WiLwx Sawirz, M. D., Parasitology Laboratory, Department of Tropical Medi-
cine, Tulane Universily of Louisiana, New Orleans, La.

INTRODUCTION

Knowledge of the strength of the enemy is as necessary in the control
of human parasites as it is in a war between nations (I). In order to
obtain information regarding the distribution of Trichinella spiralis,
an investigation was made to determine the extent to which this
nematode has already invaded human territory in the United States.

In 1915, Ransom (2) summarized the reported cases of trichinosis
in the United States up to 1915, but the data since then are scattered
throughout the literature. In this paper an attempt has been made
to ascertain the present status of human trichinosis in the United
States. This survey is necessarily incomplete and fragmentary, as
are the reports on which the statistics are based. Only 32 States
required the reporting of trichinosis in 1933 (3), and even in these
States the figures are incomplete, as shown by the number of Trichi-
nella infections revealed by autopsy surveys. Although these autopsy
findings may have revealed infections which did not show character-
istic clinical symptoms in so far as these are known at present, the
number found in autopsy cases is representative of the rate of occur-
rence of the infection in the general population (4). To find figures for
the other States, it is necessary to refer to papers on trichinosis in
medical journals.

These restrictions limit conclusions. The tables, curves, and maps
in this paper showing prevalence, geographic distribution, and
seasonal fluctuation, therefore, only approximate the true picture of
the present status of Trichinella spiralis infections in human beings.

SOURCES OF MATERIAL

‘While most of the data given in this paper have been obtained from
the literature, some information has been secured by personal com-
munications with Dr. Robert Olesen, Assistant Surgeon General,
Division of Sanitary Reports and Statistics, United States Public
Health Service, Dr. E. C. Joss, Chief, Meat Inspection Division,
Bureau of Animal Industry, and the administrative officers of the
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departments of health of the 32 States in which trichinosis is & report-
able disease, viz, Alabama, California, Colorado, Connecticut, Dela-
ware, Florida, Georgia, Illinois, Iowa, Kansas, Kentucky, Maine,
Maryland, Massachusetts, Michigan, Minnesota, Missouri, Montana,
New Jersey, New Mexico, New York, North Dakota, Ohio, Oregon,
Pennsylvania, South Carolina, South Dakota, Tennessee, Utah,
Washington, West Virginia, Wyoming.

The writer wishes to express his thanks to these officers for their
kind cooperation.

INCIDENCE OF TRICHINOSIS

In table 1 the number of clinical cases of trichinosis is given by
months for the years 1915-36 as reported to the United States Public
Health Service (5). The figures for 1929-36 have been checked by
the Public Health Service, Division of Sanitary Reports and Statis-
tics, and corrections not originally published in the Public Health
Reports have been made. The figures obtained from the State Board
of Health of Connecticut for the years 1924-36 do not agree with those
given in the Public Health Reports for the following months:

December 1926 .. - o oo eecccem————- 1 (our figure 2).
April 1929 e eeeccccccccc——————- 1 (our figure 2).
April 1930 ... e mmcccmmmmmam——— 2 (our figure 1).
March 1933 e 13 (our figure 10).
February 1935_ _ . __ oo 5 (our figure 0).
May 1935 _ __ e 4 (our figure 0).
July 1985 e ————————— 3 (our figure 2).
TaBLe 1.—Cases of trichinosis :ziorkd to the U. S. Public Health Service for the
years 1915-36, tabulated by Siates and by months
Year and State | Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. 'l‘ezal
1015
. 10 10
1916 énone)
1917 (none)
1918 (none) .
1919,
California_ 7 .7
Georgia. [] 1 7
South Dakota ___| 2 | .- |- _C|__C| i 2
Total 2 8 IO IS S 13 1. 10 26
1920
8 eoene 1 1 1 3
Connecticut. 2 2
orida. 1 1
Hlinois_ .. __________|.____. 7 7
Massachusetts. . ... 3 3 (]
New Jersey. 1 2 6
Total........ 4 1 7 3| of o] o 1 1 0 3 25
1021
nnecticut. 13 1 1 15
Massachusetts._ . ... 2 ) 1 1 1 10
New Jersey. 2 2 1 2 7
New Mexico....... 1 1
Total........| 15| 0 1 4 71 o 1 0 2 0 1 2
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TaBLE 1.—Cases of trichinosis reported to the U. S. Public Health Service for the
years 191636, tabulated by States and by months—Continued

Year and State | Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total

O v o
R - I~ TP

a [ <or- Y

~
8 a-e%-u-a.—

2

11
3
1 28
1 13
}+ W FRN F, - 20 PR N IR F IO FURSIN IO S 8
Total........| 13 8 18 3 2 6 1 2 2 2 2 2 61

1926
California. 2 2
131111 | SRR SRR PRI S, 1 2 3
UL T S R [ 1 1
Massachusetts.____ 1 3 3 3 2 2 2 2 18
New Jersey._ 3 i zll
South Dakota. 1 1
Total_______. 3 2 7 0 3 2 0 2 1 3 5 29

1927
California__........ 8 3 2 b 2N FRRION SN IS MU 2 2 36
C ticut 2 1 3 7
1linois 2 2
Iowa. 3 3
innAmota 1 3 i ;
New Jersey 1 2 13 16
Pennsylvania. ...._|-.__.. 4 6 2 12
Total ... 8 8 12 21 ] 3 0 1 4 2 7 18 81

1928
California. .......... 3 3 10 3 1 2 22
Connecticut 4 2 1 2 9
inois 1 1
Massachusetts. ... 9 1 4 14
New Jersey........ 1 14 1 1 3 2 22
Pennsylvania. 1 1 2
Total........| 13 17 16 5 2 2 0 4 4 1 2 4 70
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TaBLe 1.—Cases of trichinosis re
years 1915-38, tab
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to the U. S. Public Health Service for the
by States and by months—Continued

Year and State | Jan. { Feb. | Mar.| Apr. | May | June | July | Aug. [ Sept. | Oet. | Nov.| Des. | Total

1920
- 1 1 ] 25
Con {1171 S 9 ) IR R 1 3 14
-~ 2 1 3
IMinois. 1 DU NORRN I 2
Massachusetts. ... 1 [ ] 2 2 1 2 1 15
New Jersey 1 3 e-- 4
New York 1 1
hio 4 8 P PRI FURIN HUIIOIN 1 13
P lvania. 6 - 2 2 2 12
South Dakota....__|-ccooofooooofocaoeofommaae]aaans 2 2
ashington_....... ) U RO RO WP RIS RPN N I P SO N 1
10 5 14 8 13 2 4 2 3 2 3 26 92
87 93 85 58 29 20 3 20 23 19 20 82 568
65| 10| 5| 3| 4] 1| 3 : 2| 5| 2| 2 '14:{
1 3 ) N PO 1 7
1 3 4
1 1 3 1 [}
) U ORI AN S, 1
) U I I AUUUNISY IS A A 1
5 3 2| ... 3 1 2 3 19
) PR IO AR N EOIIN AP, 17
New Jersey----.... 1 4 1 12
Ohio. .. 1 1
Pennsylvania 2 10 50
South Dakota__..._| ... |...... 1 5
Total_______. 67 49 1] 55 7 6 17 9 8 6 20 18 267

1931
California.___.__.__ 3 [ 3 PO 3 1 6 2 18 2. 40
Connecticut. 1 2 7 1 1. 1 2 15
Mlinois. : 75 DN I 1. 2 6
Marviand Py IR o s oo s W oo y
Massachusetts - I I 1 1 1772071 13
New Jersey ... 3 .1 3 2 1 10
New York.._._.__.| 18 6 8 [ 10 3 3 5 9 13 2 75
Ohio - 1 1 2
Pennsylvania 1 1 6 21
South Dakota. 2 2
Tennessee. 1 1
Total 22 28 17 14 4 1 11 [} 9 40 12 6 190

1932
California 10 2 [} 1 2 14 34 1 10 1 81
Ci cticut. 1 2 2 1 8 11
Nlinols_ .. .coeeeooo 1 1 1 2 1 1 2 9
Jowa. 1 1 2
M'iaryhndm' 1 ! 1 2 i
Massachusetts. . 1 2 1 8 1 2 15
Montana___ 1 1
New Jersey. 6 1 1 9 17
York. . 18 3 [] 3 2 2 [ 8 8 [] 68
North Dakota._ 1n 11
1n 1 2 16
17 17
Pennsylvania 1 2 2 1 (]
BSouth ota. 1 1 1 1 4
Total_____.__ 41 9 25 5 4 1 2 51 26 15 21 28 3

. 1933
.......... 1 4 4 5 8 2 1 4 138 7 2 51
Connecticut. 3 10 1 1 1 1 17
1 T, 1 3 7 - 1 1 16
M‘n land 1 ! 2 i

arylan

eeece ceeeaat 21 1 1. 4 2. 7 4 1 41
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TaBLe 1.—Cases of trichinosis reforled to the U. S. Public Health Service for the
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by States and by months—Continued

Year and State | Jan. | Feb. | Mar.| Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Total
1 1 2
1 1
3 2 1 1 3 1 -]
10 8 18 12 10 1 2 2 17 132
...... 8 1 10
1 1
1 4 3 1 4 14
1 ) B 2
17 41 42 35 19 14 5 7 29 314
1 52
1 28
3 12
1 11
1 3
1 46
20
';’
New Jersey . ....-- 3 30
New York.........] 23 197
Semaiyivani b
ennsylvania
South Dakota 1
Total ........| 34 62 65 29 40 20 22 14 18 35 57 57 453
1935 )
alifornia_ . ........ 5 6 8 8 6 2 2 5 6 15 8 2 71
Connecticut. 3 2 2| eeeaee P2 P 1 4 2 3 19
eor?:. i DO 1 1
Illinofs. ......c..--. 3 1 3 3 1 4 5 20
Jows. .coeeecmannn-- 10 ) U RN I S AN M MR MU . 1
Maine. . 62
Maryland 3
Massachusetts. ... 5 47
Michigan.__.__.... 3 12(’)
New Jersey 2 11
New York.........| 35 240
[0) 37, J 12 37
n 3
ennsylvania.______ 4 12
Rhode Island...... 6 7
South Dakota. 2 ;
Total . cc.....] 90 93 54 76 70 31 24 17 26 42 4 15 582
1936
California.......... m..__. 2 2 2 3 2 1 1 12 2 2 40
Connecticut........ 1 1 4 2 1 1 1 11
ia_ 1 1 2
Illinﬁs 4 1 3 1 9
Maryland 6 1 7
assachusetts. - ... 2 2 1 5 ) ISR A 13
-- 1 32 4 1 38
New Jersey 3 1 1 1 I PO 2 9
New York.. 37 2; 18 8 15 l% 1 5 11 (] 13 21 l7g
lvania. ... 10 1 1 1 1 14
Rhode Island 1 1
South Dakota. 2 1 3
'ennessee.... o.-.. 3 1 4
Total 74 42 61 10 18 23 b 13 21 20 16 28 331
Total, 1930-36_| 345 | 324 | 260 | 224 | 182 106 | 113 | 117 | 137 205 196 | 182 | 2,400
Total, 1015-36.| 432 | 417 | 354 | 282 | 211 | 126| 136 | 137 | 160 | 224 | 225 | 264 | 2,968

In figure 1 is presented graphically the annual number of cases of
human trichinosis reported to the Public Health Service for the years

1915-36.
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This curve (fig. 1) shows a definite rise beginning in 1930. Prior
“to 1930 the number reported annually remained below 100; since that
time it has been higher, with a peak of 582 cases in 1935. .
For trichinosis, as for other diseases, the increase in reported cases
may represent a true increase in incidence or only an increase in the
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' FIGURE 1.

number of cases diagnosed and reported, owing to expansion of the
reporting area, to better diagnostic methods, or greater interest in
and better reporting of the disease.

The number of States which require the reporting of trichinosis has
increased from year to year, and the increase in reports may be partly
due to this fact. If this factor is eliminated by calculating the annual
ratio of the reported cases to the population in the reporting States,
an increase-in the morbidity rate is still shown. In the following
table the populations are included only for those States requiring the
reporting of trichinosis during the periods under consideration. The
number of cases of trichinosis reported in those States during the
years 1915-36 are given. S ‘ ‘

Cases re- Cases re-

ported ) ported

Year Cases | ‘Population | ; ety Year Cases | Population | , B¥%g
1915 10]1 000 0.47 1 000 62
1916 T 0 _-é’x",%}m 0 tgié?i'm 0537
1917 0| 21,700,000 0 154, 904, 000 .87
1918 0| 122 849,000 0 1,60, 276, 000 1.09
1919, 9 | 128 744,000 .39 279, 075, 000 3.36
1920 12 | 227, 546,000 .43 180, 119, 000 2.35
1921 32 | 130, 236, 000 1.05 180, 600, 000 33
1922. 51 182 502,000 187 181, 058, 600 3.86
= B igmm Y
1025 0TI 61 | 141,195,000 148 184, 292, 000 3.91

|
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The curve plotted from these rates is almost parallel to the curve
in figure 1, indicating that the rise in trichinosis cases cannot be
explained solely by the increasing number of reporting States.

No new diagnostic' method for trichinosis was used during the
years under consideration. The biopsy method was in use soon after
Zenker, Virchow, and Leuckart (6, 7, 8) published their first studies
on trichinosis in 1860. The marked eosinophilia was found by Brown
in 1897 (9) to be of importance in the diagnosis of trichinosis.
Although the skin test was discovered by Bachmann (10) in experi-
mental trichinosis in 1927-28, it was first applied to the diagnosis of
human trichinosis under controlled conditions by Augustine and
Theiler (11)in 1932. The precipitin test was not a reliable diagnostic
method in man during the time here concerned. New diagnostic
methods, therefore, are not essentially responsible for the increase in
reported cases.

An increase in the number of cases of a disease always stimulates
an increased interest in it, with the result that more cases are diagnosed.
For trichinosis the beginning of this cycle cannot be definitely deter-
mined and the part that this increased interest plays in the number
of reported cases is unknown. Therefore, the question cannot be
answered as to whether the statistical increase indicates a true
increase. That in recent years more mild cases of trichinosis were
diagnosed and reported can be shown by the decreasing mortality
rate, as shown in the following reports: '

Case mor-

Years Reported by— Number | Number |~ 5o

of cases | of deaths percent
1842-1914_. Ransom (2).. 1,558 240 15.4
1915-25 Medwal journals (see table k) [ 212 17 8.0
1931 U. 8 Pu lic Health Service__......... 190 13 6.8
1932, 263 19 7.2
1928-36. Modical journals (see table 3)........_ 1,372 61 44

Since no successful treatment for trichinosis is known, the declin-
ing mortality rate indicates either that such mild cases formerly
occurred but were overlooked or that they now occur more frequently.
No proof can be offered for either one of these possibilities, but an
explanation for the increasing number of mild cases reported recently
can be derived from that given by Ransom (2) and by Hall (12)
for the increase in nonclinical trichinosis. Formerly pork products
were usually prepared from one animal. Should the animal have
been infected, an epidemic of great severity, but limited to the few
consumers, might result. At present, sausages and other pork prod-
ucts are made up by mixing meat from as many as 100 or more hogs.
If one of these animals is infected, more people are exposed to infec-
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tion, but the severity of the infection is necessarily diminished
because of the ‘“dilution” of the infected meat.

SEASONAL FLUCTUATION

The 2,968 cases reported to the Public Health Service during the
period 1915-1936 were distributed by months as follows:

Month Number Percent
432 .5
417 14.1
354 11.9
282 9.8
211 7.2
128 42
136 4.6
137 4.6
160 5.4
224 7.5
225 7.6
264 8.9

2,968 100.0

Figure 2 shows graphically the seasonal fluctuation, with the per-
centage distribution being plotted on the ordinate axis.

20— T T T T ) T T T T T T
i MONTHLY PERCENT OF ]
B TRICHINOSIS CASES REPORTED
B 7O THE U.S. PUBLIC HEALTH SERVICE -
- 1915 - 1936 -
18— -
(7] - -
2
e
O -
g A ]
z -
3 -
a o -
& R i
si- -
o}' R S T TN AN NN S SN T SN N B

JAN. FEB. MAR. APR. MAY JUNE JULY AUG. BEPT. OCT. NOV DEC.
FIGURE 2.

That the seasonal form of this curve (fig. 2), with its peak in winter
and its decline in summer, is not accidental can be shown by dividing
the data into two periods and plotting separate curves—one for the
years 1915-29 and one for 1930-36.
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The figures are as follows:
1915-29 1930-36 1915-29 1930-36
Month Meath
Num- | Per- | Num- | Per- Num Per- | Num- | Per-
cent ber cent cent ber cent
87 15.0 345 14.4 || August_.________ 20 33 17 4.9
<] 16.4 3% 13.5 || September.____.. 23 4.2 137 8.7
85 15.0 20 11.2 || October..__.__.__ 19 3.3 206 8.5
58 10.2 224 9.8 || November...... 29 5.1 196 8.3
2 8.5 182 7.5 ) S, 82 14.4 182 7.6
20 35 108 4.4
4.1 113 4.7 Total_..__ 568 | 100.0 | 2,400 100.0

Figure 3 shows these percentage incidences graphically.
As pork is the usual source of Trichinella infection, the seasonal
fluctuation would be explained by assuming that pork consumption

I i I I T I 1 ! 1
TRICHINO8IS CASES REPORTED
TO THE U.8.PUBLIC HEALTH SERVICE
IN THE YEARS (915 - 1929 (2) AND N
THE YEARS 1930-1936 (b).

18 -
(]
b4 E
g . -
u .
o
- —
z -
-
b -
[-4
] -
“ -
[} -

o
llllllllllll||'l||'

| 1 1 1 | | | | | | | |
JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV. DEC.

FIGURE 3.

in winter is higher than in summer. Unfortunately, there are no
figures available showing the number of hogs consumed monthly in
the United States or figures on the total number of hogs slaughtered.
Through the kind cooperation of Dr. E. C. Joss, of the Bureau of
Animal Industry, United States Department of Agriculture, figures
have been obtained for hogs slaughtered during. the years 1933, 1934,
1935, and 1936, at establishments where Federal meat inspection is
maintained in the following States: California, Georgia, Illinois,
Iowa, Kansas, Minnesota, Missouri, Nebraska, New York, Ohio,
‘Oregon, Pennsylvania and Washington. Although these figures do
not represent the total amount of pork consumed, they may serve
to some degree as an indicator of pork consumption.
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The total number of hogs included in these figures is 115,447,678,
The numbers slaughtered by months are as follows:

Month Number Percent Month Number Percent
11, 045, 786 8,623,126 7.4
8, 603, 390 7, 240, 871 6.3
8,150, 150 6, 793, 214 5.9
8, 588, 363 8, 745, 908 7.8
9, 667, 403 11, 344, 898 9.8
9, 605, 408 16, 139, 964 14.0

In figure 4 this percentage curve is plotted with the curve repre-
senting the number of cases reported monthly to the Public Health
Service (fig. 2).

Both curves show a peak in December and January, the pork curve
anticipating the curve of human trichirosis. For the small rise in

€0 —1— | — T | m— T 1 | —

18
PERCENT OF CASES '
REPORTED BY MONTHS /S

PERCENT OF SWINE s
SLAUGHTERED BY MONTHS

10

PERCENT

|||||||ll|ll'l|l||||
o

[T N T T A T TN BN W N WO Y I O O T

| o | 1 | 1 1 ! 1 1 [] ! ]
JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEPT. OCT. NOV DEGC.
FIGURE 4.

the pork curve in the months of May and June, market prices, prices
of feed, seasonal supply of hogs of market age, and many other factors
may be responsible.

A summary of trichinosis incidence by States is given in table 2.
In column 1 is shown whether trichinosis is a notifiable disease in the
State, and, if so, when it was made notifiable and whether by law or
regulation. In column 2, the figures reported by Ransom (2) for the
years 1842-1914 are given. In 1842 the first case of trichinosis in the
United States was reported by Bowditch (13). Seventeen cases,
with 4 deaths which were recorded in 1902-1903 in Richland Parish,
La., (14) omitted by Ransom, have been added by the writer to the
figure for the State of Louisiana. In columns 3-10, the figures from
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table 1 are summarized; column 11 presents the totals. In columns
12-14, the annual average for the years 1930-36 has been found by
dividing the total number for the 7 years by 7 and calculating this
figure in relation to the population in the respective State in the pro-

TaBLE 2.—Trichinosis incidence, by States

March 11, 1938

- Clinical cases reported to the U. 8. Public| Average morbidity
s Health Service 1930-36
[y
28
>0
e (g FEORENE
State sinc— | &~ |101 To|2a T3] & -gg
§5 | to Jsanf1e0 00233 1004 1935/ 1088 3 R IPHES
2 |1929) g'o—-qb ° e
4] & & &
(¢)) QlO|@w|[GlG(D|G |G| an| a2 03| 19
Alabama_._......... 1919 (L)*. 1
Arigona. .. [ R
ArKansas. .. ococeeee)ammomemcaa oo ———— PR
California____....__. 1930 (R)* ...| 91 95 14:14 40| 81 51
7|15 11 17 28
8
14f 4|.__.f-.-.
1923'(R)-_- 2 1378 6 9
(R)mprlorto 48 3| 1] 2| 1
(R) prlorto 2l 1
m‘tl(k\
1
1}
1918 (R;---_- k.| JRN N NN B | A N
| R)...-| 25]... 1l 4 4 3
L)-.-. 145 157| 19| 13 15 41
R).....| 75 2
1913 (R)eeeuo 101 4 17 1
“(Rypriorto | 17
1928.
1921 (R).--.. 1 1
18]
|
1805 (L)..---| 35| 111} 12| 10| 17| 23] 39
1922 (R 1 RO N
.| 1930 (R)..——_ g 1 75' 68| 132| 197
Non.h Dakota__._. ma (g) | T N
e eememmaeen ) U 7o| 13 1] 2| 16| 10
Okhhomn O (R
Oregon. .- oee....| 1891 23) ..... 19 16| .| 17f 1f-—__|
Pennsylv. -] 1900 (L)____- 261 28 50| 21 14| 16
Rhode Island 4.
South Carolina._. 7 1| |
South Dakota.. 19 8 5 2| 4 2 1f 4 3 692, 849
T 7 1 4 2, 616, 556
Texas. . 14 - 14(5, 824, 715
Utah. . eaeee. 1927 (R)...-_ 2] JROR PR 2| 507,847
Vermont. 24 —— 24| 359,611
irginia._ 8 R B | 2, 420, 851
Washington._ ... 1915 (R)....- 7 16{1, 563, 391
est Vi - (R) () R | DR FR F ———- 5|1, 729, 205
Wisconsin k7| — o-]e---] 342,939, 006
Wyoming. . (R) (D) | | 225, 565
Total 1,575| 568| 267| 190| 263| 314| 453| 582| 3314, 543} ... 2,400|- - ...
* R=Dby regulation. L=by law.
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GEOGRAPHIC DISTRIBUTION OF TRICHINOSIS

Figures 5 and 6 are maps of the United States showing the rates of
the annual average for the years 1930-36 in proportion to the popula-
tion for the respective States.

FIGURES.

As the reports on which these maps are based are incomplete, the
maps give only a rough picture of the true trichinosis situation.
Furthermore, those States in which no case was reported to the Public
Health Service cannot be considered Trichinella-free. Table 3

TRICHINOSIS MORBIDITY IN THE UNITED STATES
(ON THE BASIS OF U.8.AH.8. REPORTS)
A ANNUAL RATE 19301936,

FIGURE 6.
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includes all cases recorded in medical literature during 1915-36. It
may be seen that there are included records of trichinosis cases not
reported to the Public Health Service. The year given is always the
year in which the cases occurred.

TasLe 3.—Clinical cases of trichinosis reported in medical journals, 1915-1936

State City Year | Cases | Deaths Reference
1926 3 1| Pittman, W. G.: J. Arkansas Med.
., 382 100-115 (1926).
1916 ) N Cummins, W. T., and Carson, G. R.:
. (19.1131 Med. Assoc.,68: 1856-1857
..... U [ S I ) (] 15 1 | Cummins, W. T., and Carson, G. R.:
{wle;n. Med. Assoc., 67: 806-808
San Rafael . ooooeeao o 1918 12 ool Cumming, J. G.: New York Med.
J., 107: 441443 (1918)
Palo Alto. ... 198 ) O T Tbomas and Coo
Am. J Ophth 7 511-512 (1924)
San Francisco. ....c.--- 1926 ) B U, Chone%b‘ ?9216) 'Am. Med. Assoc.,
do. 1929 Medical News: J. Am. Med. Assoc.,
94: 110 (1930).
1930 151 9 | Current Comment: J. Am. Med.
Assoc., 95: 31930
ValleJo. - nmomeeeceeae 1931 5 1 | Walker, A. T.: J. Am. Med. Assoc.,
98: 2051-2053 (1932).
Vallejo, Oakdale, San | 1931 16 1 | Medical News: J. Am. Med. Assoc.,
Francisco. 97: 1804 (1631).
1924 MmglORMmer,JJa.nd
1;‘::2 (0] (0] o o R. D.: J. Immunol
10r830- oo e e 1934 12| ... Stet ttheimet C °J.: Colorado Med.,
- . 1920 4 1 Al der, M (lg36 Am. J. Med. Sei.
Connecticut. ... exander, . .y
165: 567—577 (1923).
1928 [ 3 8toll, H. F.: J. Am. Med. Assoc., 93:
791-793(929)
1929 8 1 | Foster,J. H.: Proc. Connecticut Med.
Soc., 187: 123-137 (1929)
Georgia 1933 1 1| Pund, M. D., and Mosteller, R.:
Jlém Med. Assoc., 103: 1220-1222
Minols. - ——eeeo..| Chicago...ceeeeeeene--. 1915 1 loch, L.: J. Am. Med. Assoc., 65:
21402141 1915)
1915 1 Preble, R. ed. Clin. Chicago,
1: 1163-1171 (1916)
I 7 Y I ) 1 ] 1 latmon C. : Med. Clin.
l 737—743 9916)
J. 7 S 1916 29 4 Bl(ocoha)f Im. - 369-373
do. 1918 3 Meyer, J.: J. Am. Med. Assoc., 70:
588990 ( 918).
do. 1923 1 Grove, J. s J. Am. Med. Assoc., 85:
- m—aso
_____ O] 1924 3 1 | Hassin, G. B,, and Dismond, I. B.:
Arch. Neurol. and Psychmt 15:
47 (lmL
4 Birch, C Med. Clin. North
America, 15: 791—796 im)
10 4 | Medical News: J. Am. Med. Assoc.,
Tows. || e Y H.: New Orl
. ew Orleans
Med. andéurg ., 88: 445451 (19"0)
Kentucky....-...| Loulsville 1930 1 Fr;zi 'mni . : Kentucky Med. J.,
Louisiana. . ......| Shreveport ... 1929 1 . D.: Tri-State Med. J.,
“— 1035 56 2 Dmkm-EmH( 933) kes, R. 8., and
Maine. e, E. aw] . 8.,
Warren, M0 J. Am, Med. "
' 1% 15 o G J. H
, G. F., and Janney, o2
Maryland........| Baltimore. {1% g , Hmtn' 1. Hyg., 35, 76-85 1(1937)
: eathman, X ., 98¢
-—-do 397409 (1936).

1 Beo Rochester, Willismsville, N. Y.
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TaBLe 3.—Clinical cases of trichinosis reported in medical journals,
- eot 1915-1936—Continued

State City Year | Cases | Deaths Reference
assachuset 922 [ 7} IR Garlang, J.: BostonMed. and 8
™ - , 1| mo¢ hi'k"s mg Bicknell, nn:
........ 1 1 o, . 8., an e} . E.:
Lyna...ooo.... 28 fl;zw’)Eng . Med., 901: 816-819
SR b | 1 Caboteasolm New Eng.J. Med.,
N o Clgt 16212 New Eng.J Mod'
........ 1 abot case ow . J.
""" e 1929 , Am tx}:u-lm (1929 )d ;: i
................ 19832 ugustine, an ener .
----- ao-- 1 Furalc, a0 sy
163 : New En, I. Med.,
----- ] | W 7 {M 218: m—eaz( #5).
1032 Spink, W. W., and Augustine, D. L.:
do to . 21 . { £5 . . Med. Assoc., 104: 18011805
1935,
1 Spink, W. W., and Augustine, D. L.:
_____ do. gz 65 1 %‘I&ws Eng. T, Med., 218: 527—531
1935
1034 Merritt,B H., and Rosenbaum, M.:
..... (s [ JR———— | 4 7 b2 P { ég)l Med.'Assoc., 108: 1646-1649
1935
do. 1935 1 Caboteaseloml New Eng. J. Med.,
208: 847-849 (1935).
do. 1936 35 Spink, W. W.: Arch. Int. Med., 58:
WOy Now Eag. J. Med.
d 1 b7 38 I— pink, ew
: " ugustsu: ?-ns q A ?H 94'
d 1 .. Am. :
N o oo T N =
eeeee-=-] Ann Arbor.._..________ 1924 e n m.
. o 3 1 S“: C. N(?VmM hi State M.
e cemeeean]| 1832 owers, icl
S || i T s Gl T
eneccce| SLOCHDOSUOLaacacacaaaaaae 1 8 inneso H
Minnesota.. Rochester. 923 28! (1926)
do 1933 ) N I asson, M.: Proc. Staff Meet.,
, i i & 5 )
91 empelman, .
Missouri........... 8t. Louts.ooooooooooo 1916, 3 LI state M. 4., 14: 111-113 (1917).
do 1929 20 1| Willett, J. C., and Pfau, O. L.:
.:w%o) Med. Assoc., 94: 1060-1061
Nebraska_.._..... West Point_...._....___]| 1934 46 1| Anderson, A. W.: Nebraska State
® M. J., 19: 379-382 (1934),
2 1 Blllg, (Jl ebraska Med. J., 20: 179~
New Ji SR, 34 1 Blanchard K.: Public Health
ow Jersey Nower T 156-108 (mz)
ancusi-Ungaro, L.: J. Soc.
{ to } 67 |-eeeee- New Jersey, 26: Gilern (1929)
Caldwell_._.___........| 1930 3 Halprin, H.:J. Med. Soc. New
Atlantie Ci 98| 4 1 | Khiode, % 217-223(1% 8., and
.......... e, R. A., Bar .
ty Merendino, A, G.: Am. J. Med.
) Sei., l“:794—802(l ).
Trenton__......ee.o.... 1934 8 1 R??mi Med. Rec., 142: 335
New York. New York 1915 8 P?2t7t7 If;) J. Am. Med. Assoe., 65:
Brooklyn..............| 1916 3 lln&56 h o 51 Am. Med. Assoc., 68:
Far Rockaway......... 1916 14 Salzer, B. F.:J. Am. Med. Assoc., 67:
?79—%80 (1916), Med. Rec., 91: m
New York.............| 1021 7 8 | Vance, B. M., and Rgooer,M : Proe.
Nev Y k 'Pa 97-100
Rochester...... 12 4] A 0. NewYorkStataJ.Med.
Brookl ' 1 1| Mobos B M+ Long Island Moed., 1,
rooklyn.............. .2
o - 20: 7—13(1m ne
Binghamton. ..........| 1926 ] We M.: New York State J. Med.,
New York.............| 1027 1 Kela 39% :Am. ¥ Ophth., 13: 178~
do 1927 1 Salan, J., and Schwartz, B.: J. Am.
Med. Assoc.,

90: 611 (1928).
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Tnx.l 3 -—C'lmwal cases of irichinosis reported in medical journals,
19156-1936—Continued
Btate City Year| Cases |Deaths Reference
ow YOrK........| Albany, Mechanicville_| 1928 43 1 | McDonald, E. P. md Wadden,x C.:
N R {‘wAO;n Med. Assoc., 93; 449453
Binghamton...........] | 1020 8 Weiss, M.: New York State J. Med.,
"$9: 1113°1116 (1 ).
1929 4 Conner, L. A.: Ann. Int. Med., 8:
353-359 (1929).
Clyde.......... ——meee 3" 1930 11 Reifenstein, E. ‘c. , Allen, E. G., and
llon.(}is. Am. J. Med. Sci,lss.
Williamsport ... 19:}1 15 Mgh% gews;. ‘7. Am, Med. Assoc.,
1931 24 Medical News: J. Am. Med. Assoc.,
96: 1882 61931).
Rochester, Williams- |(1924 McCoy, R., Miller, J. J., and
ville. to 188 13 r, R. D.: J. N
1932 94 1-23 (l
Staten Island. . ........ 1932 1 Kenler, M. D., and Silverman, J. J.:
New York State J. Med., $3: 7532
1929 (1933).
New Yorke oo {1& } 16| g [{Frant, S Pub. Health Rep. 49:s00-
1933 8 Goldschlager, A. L: Ann, Int. Med.,
1933 1 Btookis 93% T.: Med. Rec., 148: 140~
Brooklyn. _...cceaee--- 1934 6 1 Gotdon. . B., Cares, R., and Kauf-
man, B Podiat [ H 087—675 (1935).
New York..__.._...... 1934 2 1 Most,H and bel M. M.: Arch.
g&u;)ol and Psychist 97: 580-616
do 1934 2 Globus, J. H.: Arch., Neurol. and
1981 Psychiat 87:614 (1037)
Sobel, I. P.: Am. J. Dis. Child., 61:
* L% } ’ ' {B gart(;M)E A., and Co 'A
I aum er, E. A., and Cow! :
Newark..-.ooecoeee-- {1& } 10 { '(I;l”‘?) and Gl Modo 29, e456
North Carolina___| Durham__._______.__.. 1936 1 H%tg.%FG)M : Internat. Clin., 4: 67-
Ohio 1928 5(?) 5 oeldngi I(‘Iews. J. Am, Med. Assoc.,
Cleveland_.......coe..._.| 1934 1 F. J.: Ohio State M.J., 81:
198 267-268 (1935)
th } 0 s [{Halk A( %Ann Int. Med., 10: 1544~
Pennsylvania Pittsburgh {g?g 1 Booth, B. A., Goehring, W. N., and
() emee| FICISDUIEN. .cccccaaaaa-
) Kahn, M.:J. Am. Med. Assoc., 67
d 1919 10 Mwnm(llzﬂg),'w W. G.: Pennsyl
0. ac B
niaM.J.,”:W(l ). v
Philadelphia....___ aeee-| 1919 1 Carpenter, H. C.: Tr.
Soc 81 184—180 (1919)
Wayne.. oo 1930 29 Al F.C.: Am. J. M. Sc., 181:
Reading. 1930 38 4 Ia?solm. g’”l). Pennsylvania M. J.
"""""""" 34:16217 %mo) ”
Philadelphbia__..____... 1931 1 , D. Hahneman Monthly,
67: 110-113 (1982).
do. 1931 6 Pepper, O.H P.: Mod(.lglli;). North
..... 0. e 1931 1 Peémer. . P.: th Med. and
o4 415-420 (1
Utah 1935 7 Kampmeier, R. H.: New Orleans
Med. andSurg, 88: 448-451 (lﬁ%%)
Virginia. 1930 b 1 Swlneford, ., and Waddell, W. W_:
. (mirgzi)nia Med. Monthly, 59: 28-34
‘Washington Tacoma. 1915 1 McNenvléne J‘J B., and McNerth-
ne . N
o7 1086 (19i6). '

tals:
1016- 212 cases with 17 deaths, or 8.0 percent mortalit:
25' with 61 daaht‘ﬁs, or 4.4 percent mortal, fty
mm 1,584 cases with 78 deaths, or 4.9 percent mortality.
9 With cases from California.
45165°—38——2

02636, 1,372 cases
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POST-MORTEM STATISTICS ON TRICHINELLA INFECTIONS

From tables 2 and 3 it is apparent that between 5,000 and 6,000
trichinosis cases have been diagnosed and reported in the United
States since 1842. A very different picture of the incidence of trichi-
nosis is presented if we consider the statistics of Trichinella infections
found in autopsies. Up to the present time the following autopsy
findings have been recorded: :

California.—In 1881 Glazier (15) reported to the Treasury Department of the
United States that Kerber (16) in S8an Francisco found the incidence of trichinosis
in 13 autopsies to be sero. No method is given nor is any evidence furnished
that trichinellae were really looked for. (Quoted from Williams (17).)

In 1936 McNaught and Anderson (18) found 48 cases of infection with Trichi-
nella in 200 autopsies in 8an Francisco, an incidence of 24 percent. The method
used was the digestion of 50 grams of diaphragm. Twenty-five children found
negative were not included in the 200 cases.

Colorado.—In 1901 Williams (17) found, in Denver, one case of trichinosis in 10
autopsies, an incidence of 10 percent. Pieces of diaphragm, sternocleido-mastoid,
intercostal, rectus abdominis, and psoas magnus muscles were examined micro-
scopically in the compressor.

District of Columbia.—In 1937 Hall and Collins (19), using the compressor and
digestion method on diaphragm, found 41 positives in 300 autopsies, an incidence
of 13.67 percent. These cases include autopsy material from Washington, D. C.,
and Baltimore, Md.; the number from each is not stated.

Louisiana.—In 1936 Hinman (14) found 7 positives in 200 autopsies in New
Orleans, an incidence of 3.6 percent. Two square inches of diaphragm were
digested.

‘In 1937 Sawitz (4) found 10 trichinous cases in 200 autopsies in New Orleans,
an incidence of 5 percent. Fifty grams of diaphragm and 20 grams of pectoral
muscle were examined by both the compressor and the digestion method.

Maryland.—In 1898 Osler (20) published his findings in 1,000 autopsies in
Baltimore and elsewhere. No real survey, however, was made. Osler states
that his notes show that in 1,000 consecutive autopsies trichinae were present
in 6 instances.

In 1901 Williams (17) found an incidence of 3.96 percent in Baltimore in 126
autopsies The compressor method was used in examining diaphragm, sterno-
cleido-mastoid, intercostal, rectus abdominis, and psoas magnus muscles.

In 1937 Hall and Collins (19) found 41 positives in 300 autopsies in Baltimore
and in Washington, D. C., the number from each not stated, an incidence of
13.67 percent. _

Massachusetts.—In 1901 Mallory reported 2 cases of trichinosis in 1,103 autop-
sies in Boston City Hospital. No especial search was made for the parasites
(personal communication from Mallory to Williams (17)).

In 1931 Queen (21), in 58 autopsies in Boston, found 16 positives, an.incidence
of 27.6 percent. The method used was the digestion of 50 grams of diaphragm.

Minnesota.—In 1934 Riley and Scheifley (22) examined 117 autopsy cases in
Minneapolis and found 20 positives, an incidence of 17.09 percent. (In the
paper by Riley and Scheifley (22) the percentage 17.9 seems to be a misprint.)
Diaphragm was examined in the compressor.

In 1937 Magath (23) found 17 positives in 220 autopsies in Rochester, an in-
cidence of 7.7 percent. The compressor method was employed, using 2 grams
of diaphragm, intercostal, sternocleido-mastoid, and rectus abdominis muscles.
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Missouri.—In 1891 Whelpley (24) found 1 case of trichinosis in 20 autopsies
in St. Louis, an incidence of 5 percent. Microscopic examination was used.

- In 1910 Simonds (£5) found 2 cases of trichinosis in 100 autopsies in the same
city, an incidence of 2 percent.

In 1937 Pote (£6), in 1,037 autopsies in St. Louis by means of more than 12,000
sections of diaphragm, intercostal, pectoral, and rectus abdominis muscles,
found 159 positives, an incidence of 15.33 percent.

New Jersey.—In 1881 Glazier (15) reported a personal communication from
Newark, stating that in 100 autopsies 1 positive case had been found. No real
survey was made.

New York.—In 1881 Glazier (15) reported that personal communications from
pathologists and anatomists of New York showed that in 150 autopsies 3 positives
had been found. No real survey was made.

In 1897 Thornbury (27), in Buffalo, found microscopically 3 positives in 21
autopsies, an incidence of 14.29 percent.

In 1901 Williams (17) examined diaphragm, sternocleido-mastoid, intercostal,
rectus abdominis, and psoas magnus muscles in the compressor, in 362 autopsies
from Buffalo, and found 21 positive, an incidence of 5.64 percent.

In 1931 Queen (21) digested 50 grams of diaphragm of 344 cadavers in Rochester
and found 59 trichinous, an incidence of 17.5 percent.

Pennsylvania.—In 1881 Glazier (15) reported the findings of pathologists of
Philadelphia that, in 40 cadavers, 1 was found positive. No real survey was
made.

In 1901 Williams (17) found in 7 cadavers in Philadelphia none positive by
examining diaphragm, sternocleido-mastoid, intercostal, rectus abdominis, and
psoas magnus muscles in the compressor.

Virginia.—In 1881 Glazier (15) reported that communications from the Uni-
versity of Virginia indicated that in 150 autopsies 1 trichinous case was found.
No real survey was made.

In table 4 only those reports are included in which a real survey

for Trichinella was made.

TABLE 4.—Trichinella findings in cadavers in the United States

Number | Number Percent
Author Year Place of cases | positive %0310-
‘Whelpley. 1891 20 1 5.0
Thornbury--ccccacacccacecccccan 1897 21 3 14.20
Williams. 1901 362 21 5.64
7 0 0.00
126 5 3.96
10 1 10.00
Simonds. 1910 100 2 2.0
Queen 1631 344 5 17.5
68 16 27.6
Riley and Scheifley....ccceeeaaa.| 1934 17 20 17.09
Hinman 1938 200 7 3.5
McN::ght and Anderson. ......| 1938 200 48 24.0
Hall Collins.._....ceeeceane-- 1937 300 41 13.67
Magath. 1937 | Rochester, Minn____............ 220 17 7.7
Sawits. 1937 | New Orleans, La..ccecceeeaaea.. 200 10 5.0
Pote. 1937 | 8t. Louis, MO.cevveeueeaaaaaa--. 1,037 150 15.33
Total ; 3,322 410 1234
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If we apply this average percentage of 12.34 in post-mortem cases
to the living population of 130,000,000 in the United States, 16,000,000
people would be infected with Trichinella spiralis, a figure which is
higher than is known for any other country throughout the world.
It indicates that in the United States Trichinella spiralis has already
occupied a very extensive human territory and should be considered
8 serious public health problem.

SUMMARY AND CONCLUSIONS

1. The number of clinical cases of trichinosis reported to the United
States Public Health Service for the years 1915-36 (5) is 2,968. This
figure, together with the 1,575 cases compiled by Ransom (2) for the
years 1842-1914, indicates that 4,543 cases of trichinosis have been
diagnosed and recorded in the United States during 94 elapsed years.

2. Statistically, the yearly incidence of trichinosis has considerably
increased in recent years. Since the annual morbidity rate of trichi-
nosis cases for the population for which it was reportable shows a
parallel increase, the numerical increase cannot be explained solely
by the expansion of the reporting area. Although no new diagnostic
method was used during the time concerned, the stimulated interest
in the disease might have played a part in the increase in reported
cases.

3. The mortality rate for trichinosis cases has decreased from 15.4
percent for 1842-1914 to 4.4 percent for 1926-36, indicating that more
mild cases are now diagnosed and reported than formerly. These
cases were either formerly overlooked or occur now more frequently.
Assuming the latter, an explanation for it could be derived from the
fact that nowadays pork products are usually made up from several
hogs, and thus a Trichinella-infected hog has the chance of mfectmg
more people than formerly, while at the same time the infection is
less severe.

4. There is a definite seasonal fluctuation in the occurrence of
trichinosis, with the peak in winter and a decline in summer. The
explanation that pork consumption is higher in winter than in summer
is supported by monthly figures on slaughtered hogs.

5. The geographic distribution of the trichinosis cases shows the
highest incidence in the eastern and western parts of the United
States.

6. To supplement the trichinosis reports of the United States Public
Health Service, a compilation of all cases of trichinosis published in
medical journals has been made. The total number of all clinical
cases of trichinosis recorded in the United States since 1842 amounts
to between 5,000 and 6,000.

7. In post-mortem examinations by various authors and in various
parts of the United States, 410 Trichinella-infected cases were found
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out of 3,322 cases examined, an incidence of 12.34 percent. This
average percentage, applied to the living population of the United
States, would mean that 16,000,000 people in this country are in-
fected with Trichinella spiralis.
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A STUDY OF TRICHINELLA SPIRALIS IN THE
HAWAIIAN ISLANDS !

By JoserH E. ALICATA, Parasitologist, Territorial Board of Health and the University
of Hawaii, Honolulu, T. H. :

INTRODUCTION

Trichinella spiralis, a parasite of man and various other mammals,
occurring in many parts of the world, was recently shown, by positive
biopsy findings, to be present in. Hawaii. The finding was made in
April 1936, when Dr. W. N. Bergin, on the island of Hawaii, noted
symptoms of trichinosis in three patients, and suspected the source
of infection to be a locally-made ‘“Portuguese pork-sausage’” which
the patients had eaten. Dr. Bergin secured a sample of the sausage
and submitted it to Dr. E. A. Fennel in Honolulu to.be examined for
trichinae. Dr. Fennel, in turn, submitted the sausage to the writer,
whose examination of it revealed trichina larvae, some of which showed
slight motility. Several days later, Dr. Fennel received a section of
the gastrocnemius muscle removed at biopgy from one of the three
patients, which, on examination, was found to contain trichinae.
Mr. Joseph S. Caceres, health officer of the island of Hawaii, ascer-
tained that the suspected pork sausage was of pork from wild
hogs captured in the North Kona District of Hawaii. This finding
was also extended by the demonstration of trichihae in wild hogs
captured in North Kona, & preliminary report relative to this finding
was made by the writer in December 1936 (7).

In making inquiries concerning cases of human trichinosis that
might have been noted by physicians in the Territory previous to
those just mentioned, it was found that two cases had been recognized
on the island of Maui in 1930. These diagnoses were made from
clinical findings by Dr. F. A. St. Sure, who, in $-personal communica-
tion, stated: “I have been looking up the records at the hospital
[Paia, Maui] and find that we had a case of trichinosis in May 1930.
This patient gave a history of having eaten pork sandwiches at a
lunch counter on Maui a short time before the onset of his trouble.
He had the usual symptoms of the disease. His white blood count
‘'was 15,700 with 42 percent eosinophiles. There was another case at
the hospital shortly after this and I am having the records of this
case looked up.” More recently, in January 1936, Dr. Fred Irwin
made a clinical diagnosis of this disease in two patients on the island
of Hawaii. In March 1936, a nurse, also from Hawaii, developed
symptoms of trichinosis. She attributed the source of infection to a
locally-manufactured pork product which she had eaten.

1 The present survey was conducted through special funds from the Social Security Act appropriation.

An ahstract of this paper was presented at the meeting of the Territorial Medical Association, Hono-
luly, T. H., May 1, 1936.
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As a consequence of the above findings, studies were conducted by
the writer for the Territorial board of health to ascertain the preva-
lence of trichinae in local hogs and rodents, animals which serve as
reservoir hosts for the parasite.

Homes'

oo Waiakea
(Canp 6)

@ Infected rats
A Infected mongoose

@ Infected wild hogs
O Infected domestic hog ~~— Main roads

ﬁ Areas surveyed ~== District Boundary

FIGURE 1.—Outline map of the Island of Hawaii showing localities where animals were found infected with
trichinae. Shaded portions indicate approximate areas surveyed.

PRESENT SURVEY
1. EXTENT AND METHODS OF INVESTIGATION

The survey, which began on September 9, 1936, and continued up
to July 1937, was conducted on the islands of Hawaii, Maui, Oahu,
and Kauai. The approximate areas surveyed are shown in figures 1
and 2. The animals which were examined included rats, mice,
mongooses (Mungos birmanicus), and wild and domestic hogs. The
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rats, mice, and mongooses were trapped with snap-trape in all sorts
of localities, including open fields, sugarcane fields, and areas near
slaughter houses, piggeries, and farm buildings. The wild hogs were
obtained directly or indirectly from special hunters who captured the
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FIGURE 2.—Outline sketches of the Islands of Kauai, Oahu, and Maai, showing the various districts. The
shaded portions indicate the approximate areas surveyed for trichinae; the circle indicated in the Wailuku
district of Maui shows the locality in which a rat and two mongooses were found infected with trichinae.

animals in various districts as indicated in tables 1 and 2. Specimens
of the domesticated hogs were secured in most instances from meat
stores and slaughter houses; whenever possible, the actual place where
the animal had been raised was ascertained.
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3. METHODS OF DIAGNOSIS

In the present investigation, for the most part a combination of the
common press preparation and digestion methods was used in exam-
ining the muscles of the various animals. In examining rodents and
mongooses, the first procedure was the removal of most of the dia-
phragm and masseter muscles. The diaphragm was spread out and
cut in two or three pieces. Each piece was then pressed between
two microscope glass slides and examined with both a low-power
Spencer binocular microscope, using 12X paired oculars and 2.3X or
4.8X objectives, for detecting encysted larvae, and a compound
microscope for detecting unencysted larvae that might be present.
Owing to the thinness of the diaphragm of these animals, it was
possible to detect easily any encysted larvae. In examining the
masseter muscle, it was first cut in several pieces and each piece
teased apart to spread out the fibers. These fibers were then pressed
between two glass slides and examined as noted above. In case of
failure to find trichinae by these methods, the anterior portion of the
body of each animal, including the head and thorax, was skinned,
and the carcass ground in a meat grinder and digested in an incubator
at 37.5° C. in artificial gastric juice (H,0, 1,000 cc; HCI, 5 cc; pepsin,
7 gm). Each mongoose was digested separately. In the cases of
rodents, in order to save time, the head and thorax of five rats of each
species from the same locality were mixed and digested together.
After digestion for approximately 24 hours, the material was passed
through 20- and 40-mesh wire screens to remove particles of bone and
undigested material. The filtrate was poured into a 250-cc sedimen-
tation glass cone and allowed to settle. After three washings the
sediment was poured in small amounts into small Petri dishes and
examined for larvae with a wide-field binocular microscope.

In examining swine, most of the masseter muscle from one side of
the head of each hog was used. Pieces of muscle were cut, teased
apart, and examined as press preparations. If no larvae were found,
the whole masseter muscle was ground and artificially digested as
above described.

In comparing the findings by the two methods used, it is of interest
to note that no cases of trichinae were discovered with the digestion
method that were not discovered with the press preparation method.

3. INCIDENCE OF TRICHINA INFECTION

- In tables 1 and 2 are tabulated the results for all the animals exam-
ined in each district of the islands surveyed, and the percentage of
trichina infection. The data show that trichinae were found in rats,
mongooses, and domestic and wild hogs on the island of Hawaii, and
in mongooses and rats on the island of Maui. The findings on Hawaii
indicate that the parasite is widely distributed, having been found in
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eight of the nine districts. On Maui the infection seems to be re-
stricted to the north central part of the Wailuku district. For the
purpose of clarity, each group of animals will be discussed separately.

TaBLE 1.—Incidence of trichina infection in animals on the island of Hawais

Rats Mice Mongooses Wild hogs | Domestic hogs
District
Ex.! |Pos.! P:s Ex. | Pos l?gs. Ex. | Pos. P%. Ex. |Pos. P?s. Ex. | Pos. qus.
156137 16 0 0| 13 o] o 20 315 4 1 25
0(0 226 0 0 ] 112 0 0|0 7 0 0
9 ]17.6 3 0 0 2 2 {100 0 ofo 3 0 0
15| 49| 59 1} 0 9 21222 11 3]27.2 2 0 0
5123 0 0 0 4 1|25 0 0o 0 0 0
5]31 2 (1] 0 7 2(286 3 ofjo 8 0 0
0]0 0 0 0 0 o] o 0 0ofjo ] 0 0
71156 1 1} 0] 26 7]2.9 6 ofo0 16 1} 0
1| .6 [} 0 0 4 0] 0 0 0}0 2 0 0
57 |...-- 308 [} 0] 15 40 6 47 ) N N
Percent of total - _ 2.7 [N R F 21.4 ) L 2.1
1 Ex-Examined; pos-positive.
TABLE 2.—Incidence of trichina infection in animals on the island of Maui
Rats Mice Mongooses ‘Wild hogs Domestic hogs
District
Ex! Pos.! sz’s. Ex. | Pos. l?gs. Ex. | Pos. PZ%. Ex. | Pos. P‘%’s. Ex. | Pos. Pt%s.
360 1]03 6 0 0] 18 2125 0 0 0 0 0
62 0fo0 2 0 0 0 [\ ) 0 0 [ 0 0
669 0|0 25 0 0 6 0] 0 2 0 0 12 1} 0
3 00 0 0 0 0 0| 0 0 0 0 0 0 0
0 0j0 0 0 0 0 [ ] 0 0 0| 22 [
Total 1,004 1 33 0 22 2 2 (1} P 92 (1} PR
Percentoftotal . _|..._._[.____ .09 0 9.1 0

1 Ex.=Examined; pos.=positive.

A number of animals caught on the islands of Oahu and Kauai were
examined, but no trichinae were found. The numbers of each species
by districts in which caught are listed in table 3.

TABLE 3.—Animals on the islands of Oahu and Kauai that were examined Jor trichina
infection
ISLAND OF OAHU

Animals examined
District

Rats | Mice |Mongooses| Wild hogs | Dgmestic
Honolulu 328 2 1 0 130

Ewa. 14 0 0 0
Waialua. 5 0 0 0 0
Koolauloa. 5 0 0 0 0
Total 352 2 1 0 130

ISLAND OF KAUAIL

Hanalei 63 1] 0 1 8
Lihue. 451 2 0 0 2
Koloa. .. 85 0 0 0 0
Hanapep 2 (1} 0 1 17
Unknown - 3
Total 601 -2 0 2 30




389 March 11, 1988

INCIDENCE OF TRICHINAE IN RATS

Of 2,130 rats examined on the island of Hawaii, the average inci-
dence of trichinae was found to be 2.7 percent, although there was a
variation from none in the Puna district to 17.6 percent in the South
Kohala district. Only one rat was found infected on the island of
Maui, and none on Oahu or Kauai. The rats examined included the
four species known to be found in Hawaii, and these are mentioned
below. Although these rats are found on all the islands surveyed,
there was considerable variation in the proportions of species on the
various islands and in the various districts of each island. Whenever
these different species of rats were more or less evenly distributed in
a district or locality, it was planned to examine approximately the
same number of each kind.

It is of interest to compare the incidence of trichina infection in the
different specles of rats on the island of Hawaii, these representmg
all the species present in the Territory.

Number | Number Percent

Species of rat examined | infected positive
Rattus menicuc (gray rat). . 820 3 58
Raitus rattus rattus (black rat 611 15 29
Rattus rattus atmndrinus (alexandrine rat). 2
Ratius hawatiensis (Ha w0 1 2

Of the total positive rats (57), the percent positive represented by
each kind of rat was as follows: Gray rat, 68.4 percent; black rat,
26.3 percent; alexandrine rat, 3.5 perceut; Hawaiian rat, 1 percent.

HABITS OF RODENTS IN RELATION TO TRICHINOSIS

The incidence of trichina infection in the various species of rats
may bear a relationship to their habits of living and feeding, or possibly
may be accounted for by the frequency of certain species in an endemic
area. For example, in the North Kona district of Hawaii the majority
of rats trapped were black rats, and most of the positive rats were of
this kind, presumably because of their frequency.

.In regard to the habits of rats in Hawaii, a considerable discussion
is given by Eskey (2) in connection with other subjects relative to a
study of plague in Hawaii. R. norvegwus, although usually believed
to be found in or near buildings, is in some localities, as on Kauai, the
most common rat in the fields. Of 39 rats of this species fOund in-
fected, 14 were trapped near slaughter houses and piggeries, especially
in the South Kohala district. The other.25 were trapped mostly in
the Kukaiau section of the Hamakua district near ranch buildings.

The two subspecies of Raftus ratfus are known to live afield and nest
in trees and at times under floors; they also frequent buildings. Of
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the 17 rats of this group found infected, all were trapped in open
fields, mostly in the North Kona district, where wild pigs also were
found infected.

Of the R. hawaiiensis examined, only one, trapped under a house in
a village in the South Hilo district, was found infected. This species
of rat is usually considered a field type, nesting in underground bur-
rows or rock piles, and is rarely found in buildings or very close to
them. Their food is believed to be mainly seeds and fruits.

Of the rats examined on Maui, the only rat (B. rattus alexandrinus)
found infected with trichinae was trapped about 2 miles north of the
town of Wailuku. In this area, there were found also 2 infected
mongooses; and out of 179 additional rats trapped, none showed
trichina larvae.

Of all the mice (Mus musculus) examined in the various islands,
none was found positive for trichinae. These mice are known to
frequent both buildings and open fields.

INCIDENCE OF TRICHINAE IN MONGOOSES

Table 1 shows that trichina infection in mongooses on Hawaii was
found in all eight districts in which rats were found infected. Of 70
mongooses examined, 15 (21.4 percent) were positive. On Maui
only 2 mongooses were found infected. The percentage of positive
mongooses on Hawaii (21.4 percent) appears very high when com-
pared with that of rats (2.7 percent). The high incidence is probably
due to the feeding habits of the mongooses. These animals are be-
lieved to prey extensively on rodents and consequently are very likely
to become infected from diseased rats. Except in South Kohala,
where the number is too small to afford a significant incidence, there is
apparently little difference in the percentage of infection in mon-
gooses in those districts in which trichinae were found, varying only
from 20 to 28.6 percent. In South Kohala only two animals were
examined and both were infected, the indicated high incidence being
in line with a high incidence in rats in that area.

INCIDENCE OF TRICHINAE IN WILD HOGS

The ‘“wild hogs” found in the Territory are descended, it is be-
lieved, from domesticated swine (Sus scrofa domestica) which escaped
and now roam wild in the mountainous, swampy, or waste lands on
many of the islands. Wild hogs were caught in four districts on the
island of Hawaii, and in two of these districts infection was found,
namely, the Kukaiau section of the northeast portion of the Hamakua
district, with 15 percent infection, and the Puuanahulu section of
North Kona district, with 27.2 percent infection. However, in the
Kau and South Hilo districts the number of hogs examined was small,
and a more extensive survey would probably reveal the presence of
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trichinae. -No trichinae were found in two wild hogs captured in the
Makawao District on the island of Maui, and in one from Hanalei
and one from Waimea on Kauai.

The source of trichina infection in wild hogs is not definitely known,
but possibly they become infected as a result of eating diseased
carcasses of other hogs, rats, or other carnivorous mammals. Hogs
under domestication are known to feed occasionally on carcasses of
animals that die on the farm, and this habit may be more common
in their wild state.

In view of the high incidence of infection among wild hogs, and of
the large numbers of these animals which are used for human con-
sumption in Hawaii, it is believed that wild swine may be of consider-
able importance in connection with trichinosis here. In this con-
nection we note that three cases of trichinosis in man on Hawaii, in
1936, were attributed to pork sausage made from wild hogs. Accord-
ing to personal information furnished by Mr. L. W. Bryan, Forester
for the island of Hawaii (Board of Commissioners of Agriculture and
Forestry), there were, during the 5-year period ending December 31,
1935, a total of 11,088 wild hogs reported killed on that island.
Undoubtedly other hogs were killed that were not reported. The
hogs in this survey were obtained from all sections of the island, but
principally from the Kohala Forest Reserve (North Kohala district),
and along tne slopes of the Mauna Kea, Mauna Loa, and Hualalai
mountains. In these areas, hogs are usually present below the timber
line, which varies from about 8,000 to 10,000 feet above sea level.

'INCIDENCB OF TRICHINAE IN DOMESTICATED HOGS

Of 41 muscle samples from domesticated hogs examined for trichinae
on the island of Hawaii, only one, obtained in the Hamakua district,
was found positive. In 92, 130, and 30 hogs examined from Maui,
Oahu, and Kauai, respectively, no trichinae were found.

The above data indicate a low incidence of trichina infection in
domesticated hogs. This low incidence is in line with certain proper
swine-feeding practices followed by many swine raisers. Hog raising
in Hawaii is for the most part a very intensive form of agriculture.
In most cases, hogs are kept in concrete or wooden pens, and are fed
to a great extent on garbage which is secured from army posts, hotels,
and bouseholds; the garbage is cooked before being fed to the swine,
and this procedure, if properly conducted, should kill any trichina
larvae that may be present in meat scraps. It is of interest to point
out, in this connection, that the feeding of uncooked garbage to hogs
in the continental United States is claimed to be an important factor
in the spread of trichinosis to swine. Hall (3) reported that of 2,146
samples of pork from grain-fed hogs and of 1,973 garbage-fed hogs,
1.5 percent and 4.8 percent, respectively, were found infected with
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trichinae. Schwartz (4) also reports approximately the same per-
centage infection in hogs.

TRICHINOSIS IN MAN IN THE TERRITORY OF HAWAII

A summary of cases of trichinosis in man which have been reported
in the Territory of Hawaii up to July 1937 is presented below.
Except as otherwise indicated, these cases were reported to the
Territorial Board of Health by physicians:

Island on ’

Case | Date known Attributed source of
number| or reported l’ewhich Basis of diagnosis infection Physician reporting
1.ceee-| May 1930___.| Maui__..| Clinical ........__ PorK. .o Dr. F. A. 8t. Sure.
2 (?) 1930, do. do. ® Do,
[ January 1936_| Hawaii do. Pork Dr. F. Irwin.
4 _.-do do. do. Do.
[ SO— Mmh 1936 do. do. Portuguese sausage. .
[ . Apr. 27,1936 do -----do Portuguese sausage | Dr. W. N. Bergin.

(wild hogs).
7 do. do. do. Do.
8..o.-.-.| May 6,1936 do. Trichina larvae dn Do.
9 Aug. 31,1936_| Maui Cliim Portuguese sausage..| Dr. H. W. Chamberlin
10-77272| Nov. 21, 1936 | Hawaii_.- Tiinchinau;li-a-ﬁ;; (oiciecaocicer | Dr. O Orenstein.
muscle.

....... June 1937_..._| Maui -----do Pork. Dr. F. A. 8t. Sure.

Cases 1, 2, 3, 4, 5, and 11 were re| to the writer. Case 5 was diagnosed by the patient herself, who

hiﬁa of 12 percent on March

is a nurse; the patient noted clinical symptoms on Mar. 3, 1936, with an eosinop!
17, and 45 percent on April 1.

SUMMARY AND DISCUSSION

The present survey has shown that trichinae are present in the
rat, mongoose, ‘and wild and domestic hog on the island of Hawaii,
and in the mongoose and rat on the island of Maui. The data
obtained are too incomplete in some instances to warrant the state-
ment that trichinae are not present in other districts.

In addition to the findings in the present survey, 11 cases of human
trichinosis have been reported, mostly by physicians, from the islands
of Maui and Hawaii; the infection in some of these cases was attributed
to the eating of pork or of a locally manufactured pork sausage.

So far as human trichinosis is concerned, man usually acquires it as
a result of eating the fresh muscle of infected swine; therefore, in
order to control human trichinosis, in addition to cooking pork prop-
erly, it is essential to prevent hogs from becoming infected so as to
reduce the source of infection. Just what part rats and mongooses
play in the spread of trichinosis to swine is not definitely known.
Hall () is of the opinion that rats are not of much importance in the
spread of trichinosis to domestic swine, but that swine usually become
infected through eating infected pork scraps present in garbage.
Although this is undoubtedly true for swine raised under domestica-
tion, wild hogs probably perpetuate the disease by cannibalism.
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The presence of trichinae in hogs, both domestic and wild, con-
stitutes a public health menace, and it is well to emphasize certain
precautionary measures; namely, (¢) Swine sanitation, involving
among other things the thorough cooking of garbage to be fed to hogs
so as to destroy any trichina larvae, and keeping hogs in ratproofed
pens; (b) special slaughterhouse cooking, refrigerating, or processing
of pork products of a kind customarily eaten without being cooked by
the consumer; (c) thorough cooking of pork from domestic or wild
swine before it is eaten.

It may well be emphasized, as Hall and Collins (6) have stated,
that the fact that trichinosis is found in man ‘“‘is not a reason for not
eating pork, but it is a reason for cooking it well.” According to
reports by the United States Department of Agriculture, pork is rich
in protein, fat, and vitamin B, and is easily digested; therefore, it is
to be regarded as a desirable food.
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DEATHS DURING WEEK ENDED FEBRUARY 19, 1938

[From the Weekly Health Index, issued by the Bureau of the Census, Department of Commerce]

Week ended Oon:z)n&
Feb. 19, 1938 ling week, 1937

Data from 86 latgo cities of the United States:
Total dea! 8,611 110, 403
Av tor 3 prior years [ X7
Total desths, first 7 weeks of year. 63, 127 765,879
Deatbs under 1 ear of sge 522 1656
Average for 3 ) I .
Deaths under 1 year ot aga, first 7 weeks of year. 3,747 4,537
Data from lndusmai mpanies:
Policies in force 69, 776, 044 69, 207, 100
Number of death claims. 13,926 16, 541
Death claims per 1,000 policies in force, annual rate 0. 4 12.5
Death claims per 1,000 policies, first 7 weeks of year, annual rate..........| 10.2 11.6

1 Data for 85 cities.



PREVALENCE OF DISEASE

No health department, State or local, can effectively prevent or control dzsease without
"knowledge of when, where, and under what conditions cases are occurring

UNITED STATES

CURRENT WEEKLY STATE REPORTS

5 g‘m aro prellmlnary and the figures are subject to change when later returns are received by the

theeoand tho tol]owtng tables a zero (0) is to be interpreted to mean that no cases or deaths occurred,
while leaders (----- indicate that cases or deaths may have occurred although none were reported.

Cases of certain communicable diseases reported by t aph by State health officers
/ . for weeks ended Feb. 26, 1938, and Feb. 27, 1937

Maeningococcus
Diphtheria Influenza Measles menfngitis

.Division and State Week | Week | Week | Week | Week | Week | Week | Week

ended | ended | ended | ended | ended | ended | ended | ended

Feb. 26,| Feb. 27, | Feb. 26, | Feh. 27, | Feb. 26,| Feb. 27, | Feb. 26, | Feb. 27,

1938 1937 1938 1937 1938 1937 1938 {_.1937

1 0 5 212 4“ [} 1 0
0 1 4 23 76 0 0
1 0 172 (1] 0
0 4 245 768 2 4
0 1 3 201 1 2
3 2 169 20 474 0 2
26 31 16 1451 1,273 439 8 11
18 9 24 134 ] 1,253 | 1,190 1 [}
63 45 7,166 219 [ 7
Ohio 36 38 47 | 2,501 99 7 13
Indians. 81 9 19 133 11 0 3
Illinois. 29 37 23 162 | 6,495 36 2 7
Michigan s, . cceeeeeaceaeaaae. 156 16 2 41 3, 52 2 2
Wisconsin. - oo oneooacccaeaaaas 4 1 87 220 | 3,476 14 1 1
1 6 1 1 35 32 0 2
2 2 14 8 66 2 2 0
29 19 175 o4 | 1,073 8 4 3
1 1 7 3 2 0 0
0 1 9 0 1
1 5 14 30 33 13 1 0
4 9 8 322 6 [1] 0
0 1- 7 21 76 0 0
5 8 28 372 48 554 7 2
10 10 28 4 75 0 1
18 14 456 269 [1] 14
8 14 69| 1,252 439 1 3 10
25 25 16 173 | 2,662 64 2 3
4 604 | 1,346 559 54 2 2
8 8 1,262 419 0 3
7 [ 2 P 335 564 5 1 0
9 13 43 493 698 243 9 17
12 11 152 844 | 1,520 10 9 10
18 37 316 | 1,546 | 1,172 26 12 8
6 7 0 1 2

See footnotes at end of table.
45165°—38——3
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Cases of certain communicable diseases reported by telegraph State health officers
Jor weeks ended Feb. 26, 1938, and Feb. 27, 1937—Continued

Diphtheria Influenza Measles Mmus

Division and State Wesk | Week | Week | Week | Week | Week | Week | Weox

Fobe a0, | Fob. a7, | Feb 3t | Fa o7, | Fels 25, Boo oy, | Boaes | S50
X . 27, : . 27, | Feb. o Feb.27,

:088% :W | 1988 1937 1938 1987 1038 1937
w’x:mcmm : 9 1 164 980 U6 1 3
Louisiana. B 12 9 380 ] 8 3 2
Oklahoma ¢......._.. commcaceac - 8 -7 218 974 83 12 1 7
Texas. . 38 20 75¢ | 3,480 322 310 [} 14
uﬂﬁ%‘-’n pa s 3 2 132 % 2 1 0
Idabo.__ [} 2 7 67 4 ] 1 1
W 3 [} 8 3 2 0 0
Cotorade: 7|l ss| 8| 2 ]
New MexXit0. ceeeoneecccaaaaan.| 1 4 3 167 81 62 [\] 0
Arizona. 8 ] 101 269 16 29 0 2
Utah 3. 0 [ ] 178 » 0 0
Wy 5 1 4 1 ] 7 43 1 0
on 2 -1 84 196 18 7 [ 1
8%0"!!& 3 a 10| 1,015 | 252 110 2 13
Total 603 498 | 3,031 | 18,507 | 88,903 | &, 886 101 180
First 8 weeks of year...eoeeeeooo| 5,197 | 4,584 | 24,618 l”, 415 |201,876 | 87,714 766 1,247

Typhoid and |[Whoo,
Poliomyelitis Scarlet fever Smallpox paratyphoid hmp

fevers cough

Divlsion and State Week | Week | Week | Week | Week | Week | Week | Week | Week
ended | ended | ended ed | ended | ended | ended | ended | ended
Feb.26,| Feb. 27, | Feb. 26, | Feb. 27, | Feb. 28, | Feb. 27, | Feb. 28, Feb.27,[ Feb. 26,

1938 1937 1938 1937 1938 ‘1937 1938 1937 1938

Maryland
lv)lstrbt of Columbia____

See footnotes at end of table,

HOPNHOHMOO OCOOOOOO OHMMO VO OHOOOO

ebemtazas BecoBES REISE 2§

J8as8E88 BIBRR B5E ashous

eFoBBuNT.

moocoococce RanbEBB88 EERY coo cococceo

coccccoce BoalllBu mswbBuww com cocococes

VAN OO omoohoo ~alne coe comome

HDNDEB I bt it bt DM OO I HADN O NONOOO

20288s.s. sra.Brs ESznd BES szea.y
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Cases of certain communicable diseases reported by telegraph b&)State health officers

Jor weeks ended Feb. 26, 1938, and Feb. 27, 1937—Continued
Typhoid and |Whoop-
Poliomyelitis Scarlet fever Smallpox paratyphoid ing
fevers cough
Division and State

‘Week | Week | Week | Week | Week | Week | Week | Week | Week

ended | ended | ended | ended | ended | en ended | ended | ended
Feb. 28,] Feb. 27, | Feb. 26, Feb. 27,| Feb. 26,| Feb. 27,| Feb. 26,| Feb. 27,| Feb. 27,

1938 1 1938 1937 1938 1937 1938 1937 1938
0 0 97 65 21 0 3 2 67
0 [1} 62 18 32 0 1 4 86
2 2 7 12 0 0 4 1 32
2 0 9 12 6 0 2 2 |aceeaeee
2 0 9 11 6 5 1 0 26
0 1 13 14 0 1} 25 6 12
0 2 20 41 20 6 0 0 41
2 1 124 7 20 2 12 20 1
0 0 26 47 21 29 0 0 24
0 0 19 25 16 1 0 0 12
0 0 6 36 0 3 0 0 4
0 (1] 73 45 14 1 0 0 15
2 0 4 35 0 0 7 0 31
0 0 12 16 10 0 0 1 43
Utaha_____ 0 0 49 23 1 0 0 0 p<3
Pacific States:
Washington 1 0 57 63 51 5 1 2 138
Oregon. .._. 0 1 58 23 21 4 2 0 26
California. .. 1 0 184 219 17 9 1 1 363
Total. ocoeeeeeaaaeee. 24 15| 6,358 | 6,969 579 283 136 82 3,047
First 8 weeks of year-_...... 174 174 | 48,076 | 50,571 | 4,650 | 2,364 986 885 | 31,816
1 New York City only.
2 Period ended earlier than Sal

turday.
i hus fever, week ended Feb. 2{ 1938, 7 cases as follows:
- Fi for 1937 are exclusive of Oklahoma City and Tulsa.

SUMMARY OF MONTHLY REPORTS FROM STATES

South Carolina, 1; Georgia, 4; Alabama, 2.

The (ollowlxlxg summary of cases reported monthly by States is published weekly and coversonly those
States from which reports are received during the current week: v
Menin-| Poll
8000C | Diph- | Influ- | Mala- | Mea- | Pel- | YU |gcarlot | Small- -
State monin. | theria | enza | “ria | ‘sles | lagra | ¥ | fever | pox l‘lehg::l
gitis
January 1938
Colorado........... 1 43 1 779 0 191 48 0
2 6 17 4 1 141 142 7
6 206 100 1,481 1 953 259 8
12 54 123 25 13 4 3 74 3 27
3 17 1 566 0] 1,163 0 7
5 28| 7,217 943 642 173 2 39 43 8
b ] 3 51 21 1 178 39 3
[} 0 33 | 1 0l 2 0 1
3 14 7 558 1 75 8 7
29 129 41 1,758 6} 2516 0 18
ms...ccee-e. 8 102 708 34 13 3 2 270 74 12
e I I W e P e -
Puerto Rico.......__| 0 4 9| 4,310 63 0 0 35
..... 0 2 0 149 0 0
South Dako! 2 19 14 9 0 115 39 0
Texas. ... 7 308 | 2049 178 322 112 6 650 7 76
0 1 8 1,219 0 89 0 0
16 82| 2002 3| 1,496 [] 0 196 1 13 -
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Summary of monthly reports from States—Continued

daho.
New Mexico. ..
Oklahoma_

M

ppi (amoebic). .
ggl ).
New Y amoebic)_..
New York -
[V amoebic). ..
8n¢¢m ( bic) )--

amoebic)_.___.
Pennsylvania (amoe-

Virginia (

B 2a®n punBalla - 4 Ba twe

BT m o oo

-

168

1 Bxclusive of New York City.

January 1938
German mensleo—Contd Cases
Rhode Island 7

wde B8¥es,.BaxShsy

-
-

-New Mexico
-New Yo?k‘.---...------

EroBB8 Fw monnREES B mwon mmosm

[y

8% South Dakota..........
s Lonlslm.
116 Pua'to R
18 ’l‘omms, infantile
1 Rioo...--.-.....
1 Mislssippl.-.--.--.....
Montana_ ———aoae
32 Oklshoma —-
327 South Dakota_....._...
27 | Trichinosis:
4 Massach - eccemcee
618

Septic sore throat—Contd. Cases
Ok.laho ﬁ

............ eccece

Rhodo Island..........

New York_ .. _ooeeneo.
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WEEKLY REPORTS FROM CITIES

City reports for week ended Feb. 19, 1938

This table summarizes the reports received weekly from a selected list of 140 cities for the purpose of show-
ing & cross section of the current urban incidence of the communicable diseases listed in the table. Weekly
reports are received from about 700 cities, from which the data are tabulated and filed for reference.

March 11, 1938

Influenza Scar- Ty- [Whoop-
Diph- Mea- | Pneu- Small-{ Tuber- Deaths,
Stateand city | therla sles monia| o | "pox | culosis| PhOId | ing gy
€853 | Cooes] Deaths | ©85es (deaths | CPC | cases |deaths| Jter | QOUED | causes
Data for 90 cities:
5-year av - 208 |1,111 161 1,001 | 2,187 25 419 19 ] 1,176 |........
Current week 1_ 142 | 185 66 |12, 470 740 | 1,719 39 316 15 1,089 |._._....
Maine:
Portland. ______ 0 0 7 3 1 0 0 0 23
New Hampshire
Concord 0 0 1 (1] 0 0 0 [} 2 14
Manchester. ... 0 0 0 (] 0 0 0 0 0 28
Nashua__...._._ [} 1 4 0 0 0 0 [} 4 3
Von]l;ont:
Burlington. ... 0 0 7 0 1 0 0 0 [] 7
Rutland._.___._. 0 (1} 0 0 0 0 0 0 0 4
M usetts:
Boston_ 1 1 144 17 ] 0 [] 1] 14 208
Fall River. 0 0 [] 2 1 0 0 0 10 29
Springfleld_..__ 0 0 0 3 7 0 0 0 7 338
orcester. . .... 0 0 1 12 30 0 2 [} 6 54
Rhode Island
Pawtucket._ ... 1 0 0 2 5 0 0 0 0 13
Providence_..__ [} 1 1 2 10 [} 1 0 25 58
Connecticut:
Bridgeport. ... 0 1 0 0 2 28 0 1 0 1 36
Hartford. _..... 0 3 0 0 4 17 0 0 [} 6 39
New Haven.... [} ] 1 0 3 2 0 0 0 2 47
New York:
Buffalo. 0 0 1 9 24 0 7 1 16 1
81 24 8 527 133 368 0 75 3 mn 1,474
0 2 0 1 1 13 0 0 1] 6 65
1 0 10 ] 1 0 2 0 13 5
1 1 1 38 4 1 [} 1 0 1 32
0 1 1 2 7 11 0 2 0 39 17
0 1 1 8 2 1 0 4 [} 8 38
2 5 715 31 125 0 23 0 47 510
[] ] 3 414 27 47 0 8 0 21 193
1 0 0 3 3 ] 0 0 0 1 40
1 [} 4 0 0 [ ) PR,
1 2 4 12 9 0 7 0 [] 134
1 17 2 176 16 78 (1] 7 1 36 174
0 [} 229 ] 7 0 1 0 0 83
1} 0 132 4 8 0 4 0 9 72
0 0 3 [} 4 7 0 0 0 9
2 0 39 4 14 0 0 1 1 25
10 1 99 16 17 [] 4 0 1 08
1 83 0 1 2 0 0 0 15
1 0 8 0 1 1 1} 0 0 16
4 0 22 0 3 0 0 0 0 18
1} 3 10 0 0 0 0 11
9 11 513118 46 227 0 32 2 85 699
0 1 0 67 2 15 [\] 0 [1] 0 9
1 0 128 3 3 2 0 0 2 14
9 3| 202 14 154 0 16 0 83 263
2 0 1 2 31 0 0 0 11 20
Grand Rapids.__ 0 1 1 2 12 0 0 (1} 1 b14
‘Wisconsin;
Kenosha, 0 0 11 3 0 0 0 0 1 13
Madison....._. 1 1 1 1 9 0 0 0 5 15
Milwaukee..... 0 0| 2,638 11 15 0 2 0 12 110
Racine. . 1 0 18 1 9 0 2 0 4 18
Superior. 0 0 1 0 1 (1] [} 0 1 7

1 Figures for Barre, Vt., estimated; report not received.
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Fort Smith_.__.
Little Rock.....

Arkansas:
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City reports for week ended Feb. 19, 1938—Continued

Diph-| Influenza | Mea- | Preu-| 568" | Small-|Tuber-| T3 |Whoop-( peqepg
Stateandcity [therin| | ’sles |monia| (o | pox [culosis| Bhold | Ing | gy
8568 | oo Toaths | €858 |deaths| USC | cases [deaths| 200 | RREL | couses

Louisiana:

Lake Charles... 0 [ ] 0 1 0 0 0 0 3
Reeodss) BN 3] ml o3| 8 | 3| 4| s
veport.....

0! ma: 8
Muskogee. . .... 0 0 0 0 0 [ 1) IO
Oklahoma City 2 1 [} 8 ] 1 [] (] 0 64
Thulsa. 2 0 1 2 0 [ 2 P,
Dallas. ... of o 2 3 4] 14 ° 2l o ° 5
Fort Worth__.. 0 3 1 [] 9 1 3 0 1 34

[] 0 0 1 1 0 [ 0 0 20
1 0 6 7 3 0 9 3 0 95
1 3 0 13 1 [ 10 0 9 76
0 0 1 1 1 [} [} 0 0
0 0 1 4 0 2 0 0 6 1
0 1 1 0 0 1 0 [ 0 2 4
[ 0 0 8 1) 0 [} 0 0 16
0 [} 0 H [} 13 [ [} 1]
4 0 0 1 3 0 0 0 0 10
9 8 334 9 16 0 5 [} 1 97
0 0 0 4 2 2 (1} 0 1 8
[} [} 1 3 [} 0 2 0 ] 14
0 2 87 ] 1 [ [} 3 53
[} 0 0 [} ] 0 [ 0 47 <]
%1.\- ka 0 0 0 7 1 0 [} 0 5 35
'BCO) P 0 0 0 0 10 8 (1} 1] 12 b
Oregn:
ortland. ... 4 8 0 4 10 37 [ 1 1} 1 7
Salem. . ... 0 5 1 [] [] 0 (1 20 SO

Qalifornia:

Los Angeles. . ... 9 27 2 13 25 43 1 16 1 4 347
t0.-..— 1 1 0 0 4 1 (1] 1 0 43 32
8an Francisco. . 1 2 0 0 13 1 0 2 [ 65 190
Meningococcus Meningococeus

meningitis Polio- meningitis Polio-

State and city %tyi: State and city Illilgfe-

. is

Cases | Deaths| cases Cases | Deaths| cases

Massachusetts:

8] gfield..........- 1 1 (1] 1 [ (]

New i
Nashus. ....cacaaaaee 1 ] ] 1 0 [

New York:

[ . 1 1 0 2 2 0
New York City...... [ 2 0
New Jersey: 4 0 0
1 [ ] (1}
2 1 0 0 1 [
b ] 1 0
1 1 [ ]
1 0 0 1 []
1 [} (1]
Columbus. ........... 0 1 0 1 0 0
Detzeit. ceeoaene--.} 1 1 [} 0 1 0
: 1 [ 0
8t. Louis. eeeeeaeee 1 0 0
: 2 0 ]
Wichita. oeeeeeee---- 1 0 ° SR 0 o 1
Encephalitis, epidemic or lethargic.—Cases: Providencs, 1; New York, 3; Pittsburgh, 1; Detroit, 2.
us [aer'.—Cues: New York, 1; Montgomery, 1; e Charles, 1 ’

Peltagra—Cases: Philadelphia, 1; Atlanta, 2; Branswick, 1; Savannah, 1; Tampa, 1; Birmingham, 1;
Los Angeles, 1. :
Rabies in man—Death: New Orleans, 1.



FOREIGN AND INSULAR

CANADA

Provinces—Communicable diseases—2 weeks ended January 29,
1938 —During the 2 weeks ended January 29, 1938, cases of certain
communicable diseases were reported by the Department of Pensions
and National Health of Canada as follows:

Prince | \o0q | New Mani- | , Sas- British
Disease Edward| g0 | Bruns- [ Quebec| Ontario] ")) o~ | kateh- | Albertal Colum-| Total
Island wick ewan bia
Cerebrospinal men-

ingitis. . 1 5 (... 6
Chickenpox......._ 2 6 2 359 701 108 68 28 161 1,433
Diphtheria. 9 7 131 10 8 7 9 3 184
f:nlzsl 1 12 6 3 1 3 2 28
uenza. .. ..ceeeo|ocaaaaan 12 [ e e 161 3 20 196
Messles 5 36 354 574 133 34 186 345 1, 667
Mum, 6 207 86 28 18 k23 467
Pmtyphoid fever. 2 1 3
Pneumonia_.___... 5 2 56 1 16 80
Poliomyelitis. 1 1. 2 2 6
Scarlet fever. 41 19 242 332 7 k4 114 46 942
Smallpox 1 1 2
‘Trachoma._. 169 169
Tuberculosis____... 2 2 17 123 88 8 3 4 41 315
0id fever. 1 1 k] 4 1 3 2 1 [
Undulant fever.____ 3 f-ae--- 3
pIng 1 1 411 148 22 14 7 83 692

1 For 3 weeks ended Feb. 2, 1938.

2 Includes 68 cases among In

CUBA

Habana—Communicable diseases—/ weeks ended February12, 1938.—
During the 4 weeks ended February 12, 1938, certain communicable
diseases were reported in Habana, Cuba, as follows:

Disease Cases Deaths Disease Cases | Deaths
Diphtheria._ ..o 1 2 ||. Tuberculosis. . .oocooeeeeeee. 12 1
...................... 111 |.ceeoo_.|| Typhoid fever._..__ccoceeo-.. 155 3
Scarletfever____...ocoooo.oo.] 1 |ilceeooo.
1Includes imported cases. YUGOSLAVIA

Communicable diseases—4 weeks ended January 30, 1938.—During
the 4 weeks ended January 30, 1938, certain communicable diseases
were reported in Yugoslavia as follows:

(402)
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Diseass Cases Deaths Disease Cases | Deaths
Anthrex . _______. 25 3 Pantyyboid fever . _........ ) 1. 33 IS,
Cere inal meningitis_____ 32 8 || Poliomyelitis 1
Di and croup........ 749 72 || Scarlet fever.............___. 315 5
21 Seph ........................ 11 3
Encephalitis_ . ... 3 1|| Tetanus_____ oo 19 5
................... 206 1 Typhoid fever. oo cceeeee.- 551 L]
Favus ; i Typhus fever._._._.__........ 54 3

CHOLERA, PLAGUE, SMALLPOX, TYPHUS FEVER, AND YELLOW FEVER

Norz.—A table giving current information of the world prevalence of quarantinable diseases appeared
inthe PuBLic HEALTH REPORTS for February 25, 1938, pages313-327. A similar cumulative table will appear
in future issues of the PuBLic HEALTH REPORTS for the last Friday of each month.

Cholera

India—Chittagong.—During the week ended February 19, 1938, 1
case of cholera was reported in Chittagong, India.

India (French).—Cholera has been reported in French India as
follows: Chandernagor, week ended January 15, 1938, 1 case; Karikal
Territory, week ended January 8, 1938, 1 case, 1 death; Pondichery
Territory, week ended January 8, 1938, 1 case, week ended January 15,

1938, 1 case.
Indochina (French).—During the week ended February 19, 1938, 72
cases of cholera were reported in Annam Province, and 2 cases in

Tonkin Provin(_ze, French Indochina.
Plague

Bolivia.—During the week ended January 8, 1938, plague was
reported in Bolivia as follows: Sucre, 1 case of penumonic plague;
Oropeza Province, 2 cases; Tarija, 1 case.

Hawaii Temtom——-Island of Hawavi—Hamakua Dzstrwt —One rat
found on February 14, 1938, in . Hamakua Mill Sector, and one rat
found on February 18, 1938, in Paauhau Sector, both in Hamakua
District, Island of Hawait, Hawaii Temtory, have been proved positive
for plague.

Tunisia— Tunis.—On February 15, 1938, 1 plague-infected rat was
reported in Tunis, Tunisia.

Smallpox .

China—Hong Kong.—During the week ended February 12, 1938,
156 cases of smallpox with 83 deaths were reported in Hong Kong,
China.

Irag—Baghdad.—During the week ended February 12, 1938, 1 case
of smallpox was reported in Baghdad, Iraq.

Venezuela.—According to information dated Feb. 21, 1938, 4,000
cases of smallpox (alsatrim) were reported in Barquisimeto, a city of
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50,000 population, in the State of Lara, Venezuela. The disease was
stated to be present from Barquisimeto to Valencia and Maracay.

Yellow Fever

Brazil—Yellow fever has been reported in Brazil as follows:
Minas Geraes State—Juiz de Fora, January 29, 1938, 2 deaths; Rio
Novo, January 27, 1 death; S. Domingo do Prata, January 19-22,
3 deaths. Rio de Janeiro State—Valenga, January 27-29, 1938, 2
deaths.

Senegal—Dakar.—During the week ended February 19, 1938, 1
suspected case of yellow fever was reported in Dakar, Senegal.
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